PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-1 87495 

(43)Date of publication of application : 21 .07.1 998 



(51)Int.Cl. 




G06F 11/28 








G06F 11/34 








G06F 13/00 




(21 Application number : 


08-347824 


(71 )Applicant : 


NEC CORP 


(22)Date of filing : 


26.12.1996 


(72)Inventor : 


KIKUCHI SH1NJI 



(54) METHOD AND DEVICE FOR EVALUATING HIGH-LOAD EMULATION PERFORMANCE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To improve accuracy in evaluation without 
requiring any special equipment for evaluating the performance of a server 
computer system. 

SOLUTION: A structured quirery language(SQL) sentence and a data definition 
language(DDL) sentence are taken out of a computer aided software 
engineering(CASE) tool repository 3 and based on the procedure of server 
constructing system, a measurement environment is automatically generated at 
a server computer system 8 to be measured. Based on the procedure of work 
load preparing system for performing a load test, a measurement transaction is 
semiautomaticafly generated and the measurement transaction prepared based 
on the procedure of work load preparing system is continuously applied to the 
server computer system 8 to be measured. Then, the change of performance 
evaluation value is measured by a black box measuring system, a simultaneous 
processing number to be simultaneously processed through simple probability 
calculation different from a model due to a queue network is estimated, and the 
experimentation of comparison with data for evaluation required for 
performance evaluation possessed through the black box measuring system is 
tried finite times by a simulation evaluating system. 
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d&tfcJLo — ^^n*fe^4 SrSc-fe'iif £ 0 -tr IT, &tU 
1>cj— ^i3-fe^4^S:-b_b3&S5 h CAS A-y 
sKi^b y 3 ^ E, !7-^ P - Ki:4 5 »5 S Q Li-a 1 

9 ffiU 1^-^fb^^^^Atttgf?fiffi^@lOrtgfSI- 

y h y 5 ^= tr— 
. [0099] &i£*#R5fenfffi6 SrSc-b-htf, ffffl'ysK 

v^h y 5 ldTIBcO^<7>— ^ a 3 — a 1 4 $r^26i:.i-5 

s , 

• a 5 : ««£tt«9BO£«« 

• a 6 : Bgv^to-^:SQLS:o^«|JSiai:K3e3E2P 

• a 7 : ^»^SQLX©3e»*Hi:K3e»iP 

• a 8 : W-»J h7.yf^v'3 ^©t*< 

• a 9 : ffl^^ 7^7^ Mh^gv'^^ ^ 7 <D-f*/ls 

h y 

• a 1 0 : ttM«1^w^W-»«^^^A8C0^v'.^* t 
•all : *jBJ^— ^H-JWW^^T 1 ^ 8CO^— 

• a 1 2 : ftfflSffiWftffiBSM 

• a 1 3 : f|'8W h7Vf^->5i ^&X<<< 

• a 1 4 : Wffiffl^-^—^ 1 7 0!fifflr-^^- 

[o ioo] »c^, yy^^^^l^tol® 

7 it^ttMJ^f-— ^tt»ffl'>^^ 8 09 

[oi oi] mj£#7jTi/hfmmi/*^^7<omiM 
[oio2] mfe?7 4 7>hffi&fcj&y-~si'yv'tex 




-&feitsQLX^3£l8«SDa*5J:WW:SSS1Sa 6fc, 
^»fpSQLX03fe««ilffl*iJ;VBlftafl»a 7fc8:*& 

[0103] -tcots, is i i-/f^nr^5 J: 5 s q 

5£i:fc:J;«K «-l»t7-^P-K^s c r i p t Sr 

[0 10 4] *LT, 9c<D&m%&&<0 YJ^P ^ 
W&M&a 4 ^*t/Ci-5Ba^t? U7 — ^ KOS c r i 
P t SrJKS^^o^^^^l^afe^T, f-HB'J > 9^1^^ > 
aVOSc r i p t SrffrSi-S. rco)ill#icjoJ;t>^ V 

crip ttt«*flsj«StL, ftMh^Vif^v-a^cOS 

[0 10 5] [g] i l^i-J; 9 i-x 

iftlW^tel^I <GU I Bfffi<o— ifi9 0>tft 

r^it i w-aio h7yf^^3 u ^L-crt&is 

[0106] /«£:$b\ H-ffl'J h 9 > a 1/<D Scrip 

SQL3t^ft»iSSIiB*5«tt) s K«S*Pa 6fc, v'—PtM^ 
SQL3t^tt«Sia*5J:t>*Sa:5Ea*a 7t«oT^ 

[0107] ^/c, p]£^>f T^h^fM^-;^ 
Dtl^SQL^a l 5 SrilX^L/cSRlsi, *co*#*]^BII 

"s crip t" «:4y*U »/By#^l<y "s c 
r i p t" a i 7 Srt&Wi-So' w<o«ffiSr rsf^^ 

[0 10 8] W8H h7^'>3 ^^>S crip 

^7*n-ir^ i 3 SrjB!Kii-a=i-^^ Ka 5 6 S:38fT-*-5o 
[0 10 9] rfliJ^^y^T^h^^-^^^^Pir^ 1 




WBB 5 ! 1 10-187495 
«*9-f T^hW-WW^.^^^^^^* a 2 0 4:, 

a 2 2 fc, ttiBOJt^— A<7> 
*j/M7^7K^a23t, 

[oiio] ^com, mfc? y^T^vtmm^*?-^ 

[o iil] *tt, fcte^^T^hv^^u-^ 

• *Ty?'l-. : Wffly*^h y 5Sr#flgU-Cf+SHIJ h9>- 
If £->g ^05**ffia 8 SrJEfiLTiatSU-C*3<o * 

• *T*y7'3 : 5t(^H-ffllJ f7>f^ ; >3 ><DS crip 

t7r^f^i 235^ ±iams* ^ (ornate c/c^c 

5 3£f&9 ffi LT^JaE*^ 9 T ^ hf|-» 
v-3>-OScript^T^ 1 2077^^a 5 3 

a 5 4 SrSSfr-f 5i: fc 4>J-, -ttt-PnoW-fflJ 

4 A, 'l4B(077^^^a 5 5 $r^t^)o ft*5, 

Bit) l±l Ufc4fia«^^— ^Wf^^^^^^^^^^* a 2 

« a 2 4 i^fcP^ V5lc^ft?fl 1 J^^^^SSai^7-l'^ 
A, 1 4B^77^/W^a 5 5 5:jSft^l^ll 

ftS^fcttjW^-f i^^ h yETI-teHSLTWffl^c-fe* 
^77-f/H 4 A, 14 B^7 7^f^^ a 5 5 \ZM1£ 

l¥fflB*g*'P^^r-f 4 A, 14 bco^v h y Sr^M 
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a 8 ^ ^ ^ y b ftt?fo^li^ f 7^ 3 5o 3;fca 8 

< # £ > h {fi-cfcixtff+ffl'i b 9 vU*^ 3 ^«-MiS1"5 
1 3ttffS»7«§a 4 5 SrWJ^^ 5-f T V 
[0 112] 1 1 

[0113] Bl6ftfiN:#IB-*-Sfc, 

a 2 3h tt»Jfi^— ^th««^ 7^^8 00 -y-Y^* 
a 2 4 ttW^w^fhiiai^^ASO^— . 

*iSO»iW»3£tfif«a i l fcSr»-C, *WJ£1>— 

[0 114] -£<Z>t8, TV ^<Of>IM§X3?l-O^X, 

5£1f?$Ba l l li»SSnrvN§/<7 ^-^ Srf '■ 
hOS c r i p t :7xWVM£«#i&A/*:flL ^£>S c r 
i p t^r-f^a 4 6Tl?ffifflr-^^^ 1 7<^)M 

i"5 6 2) 0 

[0 115] .if— ^atftf^j*^— ^r/o-fe;* l lttffi 
jUf-^^"^ 1 7^ftl»M^fy7* (S6 2) 

9Sr£8t5DDL3t.a l 6 fir&t) fcULX, ifct-ffr&L 
tfMfflr- l 7 Jbl-S, sft3I^Sr3£jgi-£ 0 

jfffliy y 5(si»*fts^fc^3.— 

^^i^/r.^O "S c r i p t" a 17t, y * 

— ^ i 7 Ji^i6in3ett"4-So z.<oxTy7& rt&mmm 

[0 116] ^<8Rift^lSAK^ — yu^p-fe^ l l W\ Bf- 

ifflf-^^-^ i 7^iiasfflFifiwa6^7 i s/^ (s e 

^ix^fi-Af-^lji 3fc, *8Q5£l4«^B<Oj£jfci$a 

v^fe-ii:SQL3:«36iSSSiaa3J;t>*K^S2|fia 6tr- 
^Ififlss Q LX^^iSffiilIB*5<tT>*Ba3eS-2|fia 7 fc S:#J18 

fttdryif-J&l-Z) "S c r i p t" a 5 7 $r g -^KltClffl^. 

irtxM/HT'— * i 7|^tU ^Sr^AK' 



t5 0 ro^X2/7'Sr rs^fflx-^^^^^^'j k 

(^S/^S 6 4) o 
[0117] /<a^ric!y— ^D-fe-^ 1 1 

tts IMf-^^^l 7*S3e»tt«8(z.jffv^a^<c 
-5 <t 5 l-v 7 y ^Alcf-^iS^&t 5 SQLX6/hS 

jSi-55k5gSrAPx-"C9 V^-Mjlt^- ^fftflFfirt-a SQL 
3Ca 5 8.8ri»£j*LTffffiffl^— ^--J* 1 7(^|g^T 

(^^S 6 5) e 
[0 118] y5s/^#s/^^»J^AC0«r^tt, ffllJS 

O^t-x — ^fettlfi^aE-fbLTL* 5<£>X. *<0 
ffifflr-^^ 1 7 OfWfflT-^^^ ^7" 
y # 2 1 Sr38'J«*^dfej*-f"5o W^Bffl7 f — ^-<-^ 
y * 2 i cpdfefi8:*tt*ffl y MJ5 tcjt;*E£*LT^£ 

^Iry^i kffi-tZ (^f^S6 6) 0 
[0 l i 9] ✓nWtf&ifcS'-- yi^n-fe;* l lfruy" 
^«7ts/7' (S6 6) *-rSr»Ti--5t. i-^x 

ffr&^jn*ii*a a 5 9§r^t5c' ^^°^r 

Ml^fj/7'J (^f i/7'S67) o 

[0 12 0] J^±C0^.^^7*S G 1^^7^S67 

i l tef— /<«IS**Sr'J»T-r6 0 

[0121] 3t8S(2i.^5 y ^.aJ?s/^^ffl'J5e**Sr 

Wffi*Giffl»J»Iifffii l 8 Srfit^iJf^o 

a 6 0H-x.fdl BH*6=3-^vKa 6 l SrA^-t-Sis 
^feCT)§I#.»a 6 0 k t t)lCx^al/->3 y^XhP- 

[0 12 2] X^al/—>3V^yfn-77'Pt^l 

9 ti^ffl y a'v 5 h y s a»fe&<^raffl&A3^-£o -t^tt 

8H3£^'7^r^ hff^figC/^^A7C0^i/^ a 18, 
J^y M7 — Kl/^ a 1 9, a^^V^Ki a 2 0*5 it/ 

A8^y*a2 2, *^H7-^7K^a2 3j3 
J;t>*n ^V*a 24t Xfo^>o 

[0123] aiij^^^-Yrvh^i-^ffliv-^-r^ 

[0124] HI 4 «:0Mt:#H!W-5 t . u ^ h y 

E T © — J£ fir ta U 5fe t - * X V ^ f 1* fflj 7' p -fe ^ 15 

(^t-^^s 4 i) 0 

[0125] R»JWff rttO^-Y-U^ h y ^JlI^ct&^L 
xfl-ffl'J^n-ir^fsai^T^/vi eo^ffib^^^ Ka 6 2 
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^^<— ^ 1 7 (OKlk h^Vf^v/a >a 6 3 ^#Ht6lW 
SrffV\ b!7 — ^«JBtn*|ffla 5 2 SrflfffljlcH-ilM IT 

r^^s 4 2) o 

[0 12 6] #KSQLBM»I¥ffi£t7 5. ^nttthfilJ b 

[0127] y's^fo^riaaiiasr*- 

S QLgE^Mf+M^ C7 -fe^iS5£^T^^2 0 
fy x S Q Lffi^tNWJ^P-fe* 2 9 SrfiLfeiJf S K 

Jfc£3fHW-5fcfc<0^— * a 6 6 &M5£U 

7- f^2 5|:t5ifrtt5o ICD^TS'^ rSQLifi^ff 

[0 12 8] 7f^7'4 3(Og, 8+fflO hyyf^^a ^ 
r^Ofi-^iJ^'n^^ 1 5 A, 15 B«— #gtf>!7 — ^ o, 
— Ktf> " S t a r t Time" a 4 7 feWiSMiSS* 
o ^ 7^f/H4A, 1 4 B tH U IgMffl^lf— 

f+wiav^T- a 8 ±<r>mmm j r—p^<—^ 1 7 t^t-ray b 

7 ^ >-a 6 3 £#Mt5o 
[0129] 17 — ^ n — KC0 " S t a r t Time" 
a 4 7 £; 17 — ^ K<£> " E n d T i m e " a 4 8 £ tt" 

8- hiR'J b 7> >^if ^ > 3 ^fiBM^**^ V — 2 X2 — K'^-< 

U — v"a ynyhP-77'Pt^ 1 9 J&»fe<7>3aift!lJ(*T =» 
■^>- Ka 4 9 ^J&V^t), tK^KZ.<O^T yy^Wk^M 

T^^S 44) 0 
[0 13 0] ffl»<7?H*SBI^P-fe^ 1 5 A, 15 B^HIf* 

p-fe;* 1 9 ttfljc/H )) tfis b y S^bW'iBI h7^f?^a ■ 

^sa-o^— ^m#PiBa i a&sistBu. loeDti-fflij 

7'Pt^ 15 A) ^^r^7*S4 4^1^i 

i& L/c "Start Time" a- 4 7 **6>Bf8H b 9 > 
1^ a >ftA>f y^-/<yU»K a 1 3 fcUi?o/ci, 

2 Sr3Sfri- So ^ 5 i"5 ^ t ^ J: t) , JSiJ^ftiR'J b 5 
^ 3 >i::;|B3r5tHW^*'** (CWx-iil 5B) « 



JRJftA^y^^J k%fi-t2> (^r'^S4 5) 0 
[0 13 1] &lc N tHBU^oir^lEili^r-f^i eaq* 

l 5 A, 15 Bj6Sfi^±jfiSofcj&»^5a*Sr^^3'^ b 
7y7S4 6 tY c s) . x^zlI/— > 3 > b t=> — 

y y*v i? * i 9 ttSf/H y^^/fys^ bWfflM^iftffi** 
ntt«a l 2&J&I? ttibT, *(7)»jeWMttiSte8raiW 

U75//S 4 7) 0 . 

[0 13 2]'tt\ ^7j//S46TNo N 9 

4 3 \^m*) , ^7i/7*S4 6 TY e s l^j: £ 3; ~C^^ ^ 
/S44, S 4 5 O^jllSri^*? 5S^- 0 

[0133] ^7^S47T; .tHW«»*(S«PMttf« 

y B ynyhP-77'nt^ 1 ,9 YXWife? y<4 7 ^ hWr 
%m^x"rJ» 7 fo<D±tm\y'v±* 1 5 A, 15 BSr— 

f^S/^S 4 8) 0 
[0 13 4] .^7y7 , S4 8»Tt<WT% 
Is—i/a l/^x V FP-7^P-b^ 1 9 y sjfi^ h ]) 

5^ti?«fflT- ^^<— ^i^7°y ^7 2 l^co-^v-v^., 

> yji^a 1 4 SrA^L, «tffli]^i? — x<f+»ffllv'^7-^ 
8 ±(0WM^'r — P^<—^^y o .V $121 hWZi&x-Zo 

5 4 9 ) 0 

[0135] x> al/— > 3 yny^P-77 4 Pt^l 
9tt^K»dff*55fe^-ca>5fc#tt (^-r^^S^ 10 
tNo)-; ^7s/7 , S4 3t-Mor^co^!^MMi?Sr^-T 

S 4 1 0 -CY e s ) % 1 8 tC^TiiB*0 

a5'0S;»SU»7t2>. :^7s/7'?: r^y^-^ 
yy'l iW-ra (^7*^S4l'l) 0 
[0136] JW_b<D^^5/7*S 4 1 ^E,^7y7*S 4 1 

[0 13 7] J¥flOOfc»(-^9yi^*y^^fflJ3£ 
**^*glftSr*Wi-5 * tt> fe*«W-MB5 2 2 §rjg®j 

Lta51 SrA¥bT-K«?KS:-ClK*i'So 

id 138] *r-c v Fn&m%m{%-t'<$m^ 

[0 13 9] -^(0^, v-^^WciSQLjii 2 5 Sr5l 
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2 3n*ffly*v?h y s^hm&^ v-fr^h^m^ 

^7-J*7<D-vis>& a 1 8 *y — K^a 
19t, P^^a2 OfcSrA^U MfefyJTl' 
HI'S«^TA7^P^yt5c *. . " 

[0 14 0] -^(D^ j^TI-^i-^T- 

SeT^#ftt5itl?ffigSP^77^^1 4 A, 14 
•^fyT'a :±«lftMfi*o^77'1'^14A, 1 

4BOa ^S<cSB»^fc«-»Jb^>'-5'^v'9^»a 2 
8^ !7 — ^ P — K<£> "Start Time"a4 
7, !7-^p-TO "End Time" a4 8 

b !7 — ^»«n#PJa 5 2 0&t?f$B£& , 9 IliLX W 
/fl y * ^ b y 5 rt^^g^T-*— ^ * b T 2 4 t-t&iirti- 5o 

y *tfv?h y Sd^feBSMaiafir^^^b Ufett*Sr*»iWi- 

b y a 9&»So -t^a, 5 
SttTV^ S Q Ljrt (DDSMSiS^fc*^— K^— K 
CO 43 fiS tf> S Q L X I - *t L X !7 — * X3 - K t d tft Z> B# IS) 
Sd^tba 2 6 £tr3fU ^-^o-K^itfSQL 

Baisw^xwffl y tf^b y s^ora*-^— bT 

2 4 icte#rj-5 0 

•^r^T, : *S*«tHffiffi2 2 (Cifc^-CiiitRA 

W/fl y b y 5 jfttDtUX) 3 ?—** bT 2 4 

"Start Time" a 4 7 , I7 — ^ P — K<7> "E 
ii (I T ime" a 4 8*S£X$* y b !7 — ^ BMftNrRfl a 
5 2(0*W*B^b!7 — * W^traa 2 7 firf+Jf 
l s ShaW b 7^1^ v'a a 28tt ^t-!7 — ^ n — 

b'/i"*n$lf.a a 2 7 SrW/H y + y 5 rtcoflB^^— ^ * 
bT 2 4 (d»#rJ-3o 

• ^ ;y 17° 8 : *(0«, flffl b 7 V'/^ 3 a 2 8 

a 2 7 0^— fHh7>f^y3>t/r?- 

a 3 0 t S:3R»5i: t thiffl b .5 >D *9 > a V*/ 

T7 — ^ n— Kr^O^yU— 7*3/ b¥^ff a 3 1 

7" 5/ b#»«Ea 3 2«rfc3R», fl?fflysKi?by 5^C0fig 



y-fe-^'a 3 3&^m»fblUffi2 2I^BLT»Tt 
*SjMtttHHffi2 2^13, fP*5ST>2/-fe^ 
is a 3 3^^:i:l-i5 0 ' 
[01.41] &t~, a ^ff'fflB***^tte1- 

; 5 t * ttWffiPiiEi 2 6 SrigBW- 5 e WtifiHiB 2 6 j&sicfe 

$tb^>OX, Tt&Os*? # a 3 4~a 4 1 

• a 3-4': ¥J«««B*ra (T) 

• a 3 5 : ftttftfH^IRffi 

• a 3 6 : tT^«jttP*IB.- 

a 3 7 : Kfc»a-t-5*a3K»©9faJC£?« 
'WTO 

• a 3 8 : 17 — ^ a— KI-tSSi-S*WIS*Oft^frS 

• a 3 9 : # 17 — ^ o — V V * ^ gc^k<»» 

(n) 

• a 4 0 : iy^ a. 1/ — 3 >-!?-€BHJElE]tlc 

• a 4 1 : fF*3i9r-«^*±Kffi 

±IS^5 ^ — * SrA^i WfflBlfffi 2 6 ±XlfffiM 

*6a 4 2$:A^i-^i:x WfiBlTB5 2 6 t tt±IS^^ t<— ^ 
q 3 4 — a 4 l Sr5l $«k«iiWfflfi^nj'-fe ^ 2 7 SrjEIHr* 
5. • , 

[0 14 2] S?ffi^cir^.2 7tt*ffly ifiVY 

y 5rt^)^^^— bT2 4 a*&TE<0*?RS^#*„ 

• a 4 : «-¥S^^^> b 7 3 

• a 2 9 : ffffl b 9 V-a 

• a 3 0 : fffJBJb7^f , ^*>3^»/17-^P— Krt 

• a 3 1.: ttmY7^?'isa^&/y — #v—Y2b 

• a 3 2 : frffl'J F7^^a y»/!7-^ n- K^'ir 

• a 2 6- : &T7 — ^ P — KrtOfiffl^S Q — ^ 
i^tCl, f?-ffiB^nir^ 2 7 t4(S]5 |^/Tt7D- ^A"— bt- 

[0 14 3] H5 8rflr*«MH1-ai, #^9^-^(-« 
J:tj«ji9— ^Bdfe^^^^Sr 0t2i y -fey b-TSo 

1) o 

[0 14 4] i/$=.ls—iSa^1B&%&>#bffiiRW[Bi 
2 6tA*lfc>^ aU— i/3 V-SffiOHlilHl^a 4 0 t 
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[0145] ^7J/7'S 5 3 t?Y e s , o£ 9 S a. U 
S53TYe s) Ot#B, * V — ^ ta — KKffl 



[0146] 



CE 



[oi4 7] 7c<om, m-mvxw y 5^e>^- ^go-m- 

JlnL/cSQLXa 2 5 SrKOttSL, 17 — ^n — K^t- 

(Pi. P2> P « ) 

(i) <d*<# h^*2So#s*Sr* (2) co 

(Et,, E t 2 , E t, ) 

TySs 5 2) o 

[0 14 8] &t^ x flfc*ttW.S:*Jfli LT, *5ffiftWP* 

[0 14 9] rtu^*tb, Sfc^^^-s/^s RlB*ttjtt«: 



same) = 

x=0 



(1) 



Ji* (2) oj:5l^^ti^o 

(2) 

(3) <7?'J: 5«-*m*^5o 

(3) 

[015 0] r.r-c*ffly'sjf^h y 9^b#«*«5^h 

SElttWFra (T) a 3 4 SrA#t^o *«SIS50 h7>f 

[0151] r^t!7 k - ^ a — Km ( 1 ^m^M) <D 
.¥*&5<**£r>l. (T) a 34 

■■C,-RI»««t»N. awi ^?«apH:5« (4) o£5l-^f±J£ 

[0152] 



(4) 



[0153] « (4) ^b!7^ci-Km: ( 1 ^ m £ 0 0 

m) &i izn <omm\m (5) -castas*!/ [0154] 





J f 




• 













(1 ZmgAf) 



(5) 



[0 15 5] ^^Sr mm&m.%tWi7£*T y 

7*} 5 4) Q 



(n) a 3 9i3itf¥*&««^WI -(T) a3 4^fc, *> 
:t7>^^ — (n)'a 3 9tH KIM 
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[0157] 



Et(N S an,e) 



[0 15 8] ±IC5t (6) £r/flv\rui, V — W— K 
m: (1 SmSM) *s j O^RTT?, 



[0 15 9] 



;fc=0 



(1 < ™ < AO 



'(6) 



(7) 



[0160] J£JUi(D;i <t ^b^-^P- Km : ( 1 ^ m 

(5) t5C (7) h(Dm~VttnZfrZ>* L/c^oT, ? 
^-^p-Kni: (l^m^M) Ol^W^S^MB^MttN 
(m) ttzC (8) Tf+$?£2l>£o 
[0 16 1] raP*tttt*N..„as+»i::**t>ff 

N (m) = T"<S- (J)-Pm (J)) 
J=0 



L#5rofv y — ^n— Km ( 1 SmSM) JCOVNTfP 
[0162] 



N^E Z 
m=0 V J= 



E (S„ (J)-P™ (J)) 
J=0 



C 1 ^m3M) 



( 1 gmSM) 



(8) 



(9) 



-K(Dl£^Pfl^S (3) (OV — — K^ffOWFSn* 

[0 16 5] ^ttTK<o* (i.o) - 

3* (12) o<fc 5t-«**tbS 0 



[0 16 3] _h!e5£ (l) ^bft (9) *.-c*-J:5. * 
fe^TyZf} t»t5 (y^y^S 5 5) 0 ■ 

[ o i 6 4 ] Kk\-, vm-?*** 2 7 &m-m v b y_ 

tbifl'J h5^1f^^>3 V^fr (N) <Di> tW!7- ^ Kmrt(7)jSWI?^* 
: /i. (N) " ( 10 > 

M-ffl'J b 5 >*U f ^ >R (N) (^t)tTO!7-^D-Kmrt O^^Fp^ W 
: a n (N) (1 1) 

■i(l*BI«P««*NOtffeoS : 5 N : . (12) 

£A±<Dfcm<Dhb X\ TE^2*d5j*3ii-5^if [0 16 6] 



^m(N(E _reqi,E_req 2 , ■•* ,E _ req 3 )^^ n) ^E _req m -{Pm) 

(lSm^M) 



(13) 



j"™(H(E _reqi,E_req a , ,E _ req a ) + <5 N )+2^ w _req„ •(£*,) 

CI ^m^M) .(H) 



[0 16 7] ^ (13) ttsp*SffiT*Wfflii--5 h 
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